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FIRST LESSONS IN ALGEBRA, 



ANSWERS TO THE QUESTIONS, 



EXPLANATIONS AND 80LUTI0N3. 
BT EBEWEZER BAILBT, 



BOSTON: 
JENKS AND PALMER. 



HftrvftPd Oolieife Librory 
r^r^el l^^.M-Ll^t^ . Jul. 27, idle 

* aiftof i 

Mrs, Q. Li Batoheldar 
Medf ord. 

. At a meeting of the School Committee of the City of 
Boston, March 11, 1834, 

Voted, Th^t ** Bailey's Algebra" be used iu the 
Writing Schools in which Algebra is allowed to be taught. 

Attest, , 

S, F. McCh^ARY, Secretary 



r 



• 



Entered according to Act of Congrebs, an uie.year xd34, . 

fir Ebekezer BaileTj- 
In the Clerk's Office of the District Court df Massachusetts. 

-._ — -^^ — m-^ — ._ — , ___ — 
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BAILEY^S ALGEBRA. 



CHAPT12R II. 





ADDITION 


t 


SECTION 1. 




I, 


2, 3. Answers, giv- 


" 16. 


^— 40 a i c rf. 




en in the book. 


IT. 


— 17 a i a?. 


4. 


14 a i ei 


18. 


— - 39 ah X y. 


5. 


i^yz. 


19. 


— 38 a. 


6. 


9 ax. ': 


20. 


— 23a:y. 


7.. 


9 ah-c^ 

» m 


21, 


22, 23. Answers 


8. 


33 a r a;< 




given. 


9. 


23 a dollars. 


24. 


ab. 


10. 


25 a be. 

• 


25. 


2 a 4 a?. 


11. 


Answer given. 


26. 


0. 


12. 


-^23xy. 


27.. 


— S a b m X. 


13. 


— 50 ab e.' 


28. 


2 amx. 


14. 


— ^27 xy z. 


29, 


30, 31. Answen 


15. 


— 23 a i *. 




given. 
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ADDITION. 


[CHAP. II. 


32. 


3 X. 






37. 


0. 


33. 


a b. 






38. 


— 3 m 07 y« 


34. 


5 b c. 






39. 


— 5 a a?. 


35. 


— 9abc 


d. 




40. 


ab X. 


36. 


xy. 











\ 



SECTION II. 



1, 2. Answers given in the book. 

3. Q X — 6y4"'7^y — 4 2r. 

4. 7 a 6 — 4 y + 12 i a? — 6. 

5. 6 ab X — 5a — a?v4- 27. 

6. \9 a X — 3amn-|-iyj2r — am 

7. — Ay-^-z-^-axy — mn. 

8. ar — 3 r — a 6 — 61. 

9. 10. Answers given. 

11. Z ab c -\' Q a X y — x y. 

12. a X "-^ a y. 

13. — ix — 2z + abc. 

14. x — S ax + Sy + 159. 

15. Saxy-^-bmn — 7 -^ y z, 

16. X — 6. 

17. 2ab + cd. 

18. 5 a; y — 3. 

19. 6 h m — 6. 

20. — 1 xy z — mn-j-8yz. 

21. 105 -\- ab X -^ m. 

22. 5 X y z — a? y. 

23. 4 a 6 a? ~ 723. 

24. 3 y 2;. 



&JICT. ill.] ADBITION. 



SECTION III. 

1, 2, 3, 4. Answers given in the book. 

5. 9 a X — 6 c + 17 y. 

. 6. Answer given. 

7. 9 (5 a -r- 07 y). 

a 11 {ab-^x + 3y). 

9. 9 a (m h — 6 -j- y ^)- 

10, 16 (bc—xy). 

IL 8ab + 5cr{-2ax + 30 — y. 

12. X -i- mtt. 

13. 15 6 e— 1^ a 0? — 26 jf + 19 + 4 fl c «. 

14. 9 a? — 16 y + 18 m + 1 — 2 ar. 

15. 4 a i c -{- 2 a (i — x) — 3 a? y z. 

16. 3 a -^ 0? y -f 2 (a? — y) + « (•» — y)* 

17. ab — 1— m. 

18. a OF y + 10 + 2 a (a ^ i) — 6 6 c 
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SUBTRACTION. 



[chap. hi. 



CHAPTER III 



SUBTRACTION. 



S£C7 ION I. 



1, 2. Answers given 
in the book. 

3. 3 6. 

4. 12 y. 

5. 7 X. 

6. 14 a b c. 

7. 3 X y z. 

8. 11 m y. 

9. 2 a 07. 

10. a? y ;?. 

11. 0. 

12. 12 Amp. 

13^ 14, 15. Answers 

given. 

16. 7 a? — 3 y. 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 



2 m — 3 w. 
1 X — 2 y. 
14 a b c — 2 a: y. 
12 ax z — 29 Am. 
19 a — 2 y. 
4 z — 5 a? y. 
X — 13 J c. 
7 m a? — p, 
be — m n. 
a; — - 13 6 c. 
p — 7 m a?. 
m n — be, 
X y z —^ X y, 
32 a 6 c — 16. 
8o6ca; — 4abe. 



SECTION II. 



1, 2, 3. Answers 
given in the 
book. 



4. 4 ab c — y. 

5. 4 a? — b --^ z. 

6. abed — 2m — 3y, 
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7. 


47 _ a? — 6 rf. 


25. 


b ex — xyz -f a 


8. 


abx — Sax — 12. 


26. 


a b — y + «• 


9. 


3 a — b. 


27. 


64 — X. 


10. 


4 a — 2 X — y. 


28. 


b X -^ X z + y. 


11. 


— 16. 


29. 


abe — afy:r + 9 x. 


12. 


17 — 0?. 


30. 


4. 


13. 


be — 4 y — X. 


31. 


ax — a b — 7. 


14. 


X. 


32. 


a: y + 9 a. 


15. 


1 X, 


33. 


ad — 9. 


16. 


4 X y — - 5. 


34. 


— m -{- 5 a. 


17. 


12 — 2 y. 


35. 


36 — 0?. 


18. 


x — y. 


36. 


— b. 


19, 


20. Answers given. 


37. 


15 — 4 a. 


21. 


5 X y -{- a b m. 


38. 


7 — a. 


22. 


7 — X. 


39. 


3 (a + b) + X. 


23. 


8OTx+y + 3a6. 


40. 


— x{x — y) + xy. 


24. 


24 — 6 c. 


41. 


2 a X — b. 



SECTION III. 



1, 2, 3, 4, 5, 6. Answers given in the book< 

7. 18 0? y — 102 — 59 a i m — 3 a r. 

8. 1 X tn — 6 iw. 

9. 0. 

10. 35 a? y jzr — 55. 

11. an'{'Op — a? y ar -|- 60. 

12. 19aio7 — amn — »12 b c d — Babe. 

13. 2 y. 

14. — r y z — 39 + 7 a 6 + 33 0?. 

15. X -}■• 2y z — 28 a b c — 7+a?y. 

16. 2y + 2z. 



8 SUBTRACTION. - tcHAP. III. 

17. I9a. 

18. x — 2z. 

19. 5 am — apy + ar.. 

20. ISwji — 16a3f + 24-— 28«a:y. 

21. ax -^ ab. . 
aSi. dam — 35. 



8XCT. I.] 



MULTIPLICATION. 



9 



CHAPTER rv. 



MULTIPLICATION 





SECTION I. 




1, 


2, 3. Answers giv- . 


24. 


1 ab ex. 




en in the book. 


25. 


9 a b m y. 


4. 


8 y dollars. 


26. 


1 a b n X y z. 


5. 


12 a bushels. 


27. 


12 a b c r X y. 


6. 


10 c dollars. 


28. 


9 a m 71 X. 


7. 


7 a dollars. 


29. 


4 a b m y. 


8. 


365 a dollars. 


30. 


\1 a b c m X y z. 


9. 


15 I? yards. 


31, 


32. Answers giv- 


10. 


18 a rods. 




en in the book. 


11. 


14 c panQS. 


33. 


32 a 0?. 


12, 


13, 14. Answers 


34. 


12ab X. 




given. 


35. 


18 a b c. 


15. 


b c m n. 


36. 


45 a. 


16. 


a b X y z. 


3*y. 


112 X y z. 


17. 


a m n X y z. 


38. 


216 b c m y. 


18. 


ab c km n. 


39. 


3066 6 f» y. 


19. 


ab c X, 


40. 


22dabxz. 


20. 


ab mx y z, ' 


41. 


Answer given. 


21. 


Answer given. 


42. 


30 a bx. 


22. 


4 a y dollars. 


43. 


2A am X y. 


23. 


At abxy. 


44. 


16 b mx y* 
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MULTIPLICATION. 



[CHAi». nr* 



J 



45. 


24bxxtf z. 


48. 


46. 


69A:mn. 


4.9. 


47. 


9iJdbxyz. 


50. 




* SECTION 11. 



14 a m X y. 
1562 ah h m y. 
228 a OP y. . 



1, 2, 3. Answers given in the. book. 

4. ti66 + ^^^^ + ^*^^y+13a6. 

5. 24 a a b X + 32 d a? y + 76 a 6 a?. 

6^ 84 a b X y + 56 a a? y 2; -[- 105 o x y. 

7. 99 a a 6 m » + 9 d w n a? + 9 o m 0? y. 

8. a & (J a? y + a 6 i» 0* -f- 4 a b x '\' n b x z. 

9. 42* « i m fn'-\-: la mx -■\- 35 a m y -^ la m. 
JO. b a a b X X z -{- a b X -{^ 3 a b X X '■\'ab xyi 

11. 28 i c m n a? + 20 6 c m y -p 32 ab cm. 

12. 9 a a? y -)- « + 6 <t a jr. 

13. a 6 erd + ^ 6 6 -f- ^ ^ ^ "t ^ *^^ + ^ ^^« 

14. 7 4 i c d + 9 a 6 c i X y 4" 2 € ^* 

15*, 16. Answers given.- - 

17. 10 a 6 d y + 6 6 d d + 9 a a y^y. 

18. 3 a a b b c c -f- 8 n a b c.y + 4 o 6 c a? -|- 

8 a a? y -\- x ir. 

19. 6 6 + 2 6 c + 18 i + c + 18 c + 80. ; 

20. aa?7^Toy+a2^-f-4a-fcx4-cy + ^^ + 

Ac. 

21. 4 a 6 a? y + 2 c a:y ^ a?a?y y + 4 a b c -\- cc 

-^ 3 a ab b. 

22. 12a ab + 41 a J -f 15 a a -f 28 a 6 6 -f^ 

14 66. 

23. 9a 6 + 20 + a abb. 



SECT III.] jiuLTrtUCATION. 11 

S LOTION III. 

• • * . . . • . 

1. Answer gtveH in the book. 

2. 3 a d a? — a & 3 a?. 
■ 3. 8 ct a b X -^ ax. 

The product bf 1 X a a? i» 1 ax^ that ii| a x. 

4. 527 a a CO? ^—51 to c a?. 

5. ffcm.n^ — 6 c jw n a? — c m.n a? y. 

6f« , a kx y % •\r X X yz — x.y z -if a x y z. 

7. 16 c d a? y — - 5.&C do?. , . 

8. 9/1 6 c mn -r-9.OT « 4-54 wn a?. 

9. a a XX — 4 a a; —:4a? — ar a;. 

10» a b c c X —^ 16 a c -^. b m X z — > 16Jn z, 

il. Answer given; 

12. 3 ad + 6 dy — 3 af-^bfy. ' 

13* 2 a 6 c 4* 2 c c .-|- 2 c a? — abd-^cd — d jc. 

14. 30 a a — 3 a 6-^6 6 6. 

15. X X -^ y y — r 2 y 2? — ;? z, 

16. 15 a? a: — 1.5. 

17. a 6a? + cm — 5 a 6 icy — 5 c in y. 

18. - — S r X X — a a a?.— 128 a?, ^ 

19. a a — 10 a? — a?a;-:— 25. . 
20: 6 A m + 16 6 + 6 y.; 

Observe that 9 6 — 8 6 is equal to 6; all that 
is required, therefore, is to multiply the given 
quantity by 6. 

21. Answer gi vert. 

22. 6/4- a cf-^ 6 cf — 6 c-: — a c c + 6 c c. 

23. 6 «5r-a*6^4 6.— .>a 4- 20. 

24. 36 a a. 

25 12aa6— 8 a — 144a6 + d6. 

26. 48. 

27. 16 a a 6 6 --• 46 a 6 * + 15 xr: 



10. 



12 MULTIPLICATION. [CUAP. IV, 



SECTION IV. 

1. Answer given in the book. 

2. j?a? + 2^y'~'^^'yy + yy' 

3. 3xx-\-4xxy — 4 a? — Axxyy-^-lGxy 

— 15. 

4. 10 a a — 21 aax-^ 16 ax-^- 18 aaxx — 
18 a X X — S X X, 

5. 4a?a?+46a7 — 32 a? — 246i-|-24J + 48. 

6. 21 Z / — 83 Z m — 27 Z + 22 ffi m + 99 m. 

7. o a — 6 6 — 12 J — 36. 

8. a ah b — hh c c -\- 2h c c d — c c d d, 

9. 5a + a6 — ac + 4i — 66-fJc + 45 — 9 c. 
0. 28aa— 12aa? + 20a4-7ad — 3da? + 5d. 

11. 6 6 6 + c c c. 

12. & mmm X — ^mmx+^mx — 3 m mx y -\- 

m X y — X y. 

13. a?a?a? + a?a?y + 3^^ + ^^ + ^y + 3;r. 

14. a + 6 — c — a X — b x -^^ c x. - 

15. a a a — 3aaa:— *3aa?a; -\- x x x, 

16. a a a — 3aay + 3ayy — yyy- 

17. 4aaa + 4aac — Aaag-\-3acg-\- 

3ccg — 3cgg. 

18. 5m mn — 5 mn n -{- 5 m n z — 2 my z '\- 

2nyZ'--'2yzz. 

19. — 16aamy— •3aacy + 64amm + 12«cm. 

20. aaa? — 66j?-f-8a? — a a y yy + 6iyyy 

— 8 y y y. 

21. X X x-\'Xy y y — 7a? — xx y — yyyy + 7y. 

22. aa— bb— 2bc — 2bd — cc — 2c d 

— d d» 

23. 13 a: y y — 25 a? y -(- 12 a?. 

24. 15aa + 10a — 4a6 + 20 ft — 4i 6— -SS. 
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CHAPTER V. 





DIVISION. 




SECTION I. 


1 to 9. Answers giv- 


27. 




en in the book. 




10. 


2 m. 


28. 


11. 


9 am. 


29. 


12. 


3 np. 




13. 


1. 


30. 


14. 


3 a. 


31. 


15. 


96 An. 




16. 


2 a. 


32. 


n. 


4. 


33. 


18. 


9cy. 




19. 


3n. 

% 


34. 


20. 


8 a. 




21. 


Answer given. 


35. 


22. 


X 

1' 

ab 


36. 


23. 


ex' 
iabe 


37. 


24. 


6«y * 
Ylabs 


38. 


25. 


Slcrfy* 


39. 


26. 


Answer given. 





y ' 
1. 
i^ 
f • 

y- 

my 

if* 

c •^ 

Aab 

X ' 

« • 
a* 

nx* 



to. 

'■ n. 

42. 

la. 

44. 



DIVISION. 



[CHAP. T. 



i 



hgh 
aixy 



■ » ■ 

4y' 



45; 

47. 

48. 



49. -T 



a. 
46. 

4 

3 



6i;CTION II. 



1, 


2, 3. Answers giv- 


21, . 


22. Answers giv- 






en in the book. : . 


a 


en in the book. 




■A'. 


— 3 Ay 


23. 


• 5 nx. 


• 


•5-; 


8 6. 


24,. 


4by.- 




6. 


•■ -i.' ,.■■■■ 


25. 


5hr. 




.7^ 


•3.-..- . ■.■■. 


26. 


ib. : .■.:-■•. 




8; 


— -2.2. 


27. 


. X. " '. ' ■; . • 




<>. 


— Ahn: '■ ,-.; 


28. 


Szi 




10. 


■^.3 -a; ■■■ 


. 20; 


4 n. 




11, 


12. Answers giv- 


30. 


... ■ • * 






• en in the book. 


3U 


Answer given. 




13. 


-r-2K • ;■ . 


32. 


— 8 a?. 

• 




14- 
13. 


— 5y-.; ■■ 

2 c. 


33. 
34. 


9 np. : 


^ 


16. 


^\. 


35. 


' T-'' '■■■ '. 




n. 


■—■•4; ; ■.■■■•. . 


36. 


' 3y z. . ^ 




18. 


■ — fir: 


37. 


— r- 16 k Wl. 




19. 
20. 


■■—806 _ 
■ '-^4jp. • ■. ■ 


'.^., 




-9 



- • • ■ • * " 

* The same quantity (a — 6 + 9), beingr 
and the divisor, it is omitted in both ; and. 
divided by the other. • 



^und in the diviclend 
oke coefficient is then 
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40- — V 
41. -'-^. 



42. 



44{ 



48. -^. 



44. f^ ^. 

45. -r.^-. 

,46. — . 



47. 



7» 



48. —4-. 



SECTION III. 

1, 2. Answers given in the book. 

a. The quotient of 18 ax divided by 3 a is 6 r; 

• • "ji ■ 
the quotient of 15 divided by 3 a is —; the 

quotient of -—21 ab divided by 3 a is -^ 7 i. 

Ans. 6«? + — — 76. 

4, c + 4a?r— 3. 

5. 2rt — 3. 

We may represent the division of — a by a x 
thus ; -^*- ^ • If we reduce Uus expression, 

as above. 

7. a; — y -f^ ar. 

8. 26 + 4c. . 

9. 5n-f 2 a?. 

10, .2 ay ^ a a? -^ 3 m + 4. 

U. 4a — 2 + 3y — 5ai«-f-^. 
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DIVISION. 


12. 


it 6tx , 
S Sa ' 


13. 


4 o — 2 — 7 y. 


14. 


4 6 — 3 c. 


15. 


2y-V'. 


16. 


3 ft — 3. ^ 


17. 


-86 + 5^. 


18. 


1 + 'T". 


19. 




20. 


3a '3 


21, 


22. Answers given. 


23. 


X. 


24. 


(t. 


25. 


a. 


26. 


3 a. 


•27. 


3 a a. 



[CRAP« r. J 



\ 

4 



28. 7 a. 

29, 30, 31^ 32. Answers given. 



SECTION IV. 

1. « + 5. 

2. a — 6 •+! 6. 

3. hh — h c -\' cc. 

4. 3i»ma;— -ma: + ^- 

5. a?a? + ^y + 3^. 

6. 1 — a?. 

7. aa — 4aa?-{-jra?. 

8. a a — 2oy + yy. 



8BCT, IT*] D1TI9I0J?. . H 

9. 4aa + 2. eg. 

10. Soin — 2y z. ' 

11. Axunver given. 

£ ■ ■ ■ 



13. c + e+j£- 

14. «a?y + ^ 



15. 6 i — a. 

16. 3 a — 6 + eab + ace-^xx-^Bbe 

17. — ay4-4«i. 

18. 12 a 6 — 8. 



18 nuovioiTf. [CHAP, ru 



3 
4. 
5. 
6. 



CHAPTER VI. 



FRACTIONS. 



SECTION I. 
1, 2. Answers given in the book. 

Gab e' 



d ' 

llxy — 9»-(-7 



x + lO 
a — 9»-t-7— 5y 

7, 8, 9. Answers girea 
10. ^. 



1 

1 • 



11. 

12. J 

13, 14. Answers given. 
15. S 



J 



16. 
17. 
18. 



5 

c • 
Bxx-^Syz 



aWTb nj FEACTIOKS. 



19 



19. 
20. 
21. 
22. 
23. 



4* • 

30a>,12 + 6y 
6 ^" 

56g — 2gJf-f-8gy 

"^ dab 



SECTION U. 

1, 2, 3, 4. Answers given in the book, 

5. If. 

6. 8. 

7. 7|. 

8. 155. 

9. 1. 

10. 5 a. 

11. 1. 

12. 3 y. 

bb 

13. 4 6—^. 

14. a a + a 6 + 6 6. 

15. 1 + —7. 

' a— A 

16. 17. Answewgjyeiu 

18. — • 

19. -^. 

30. '.n±^. 

ab + bb-\^a 



so FRAQTIOirS. ICHJlF. ?!• 

22. 

t 

23. 
24. 
25. 



26. 

27. 
28, 
31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 



43. 

44. 
45. 
43. 



aa'—9.aX'\-xx-\-a 

■■ a — r • 

aaaa-^hb 
aa '- 



d^irr^ • \ 



bm^bxr\-bb-\-\5m'-\6X'\'Ub 
^4-14 

aa—'ab-^a-^b 





n-^b 


9 


. 


29, 


30. 


Answers 


given. 


45 
135' 


54 106 
135' 135* 


1 


«^/. 


bcf 


bde 




bdf 


bdf 


hdf 




\5bx 


. «y 






6ab 


' 6«A* 


\ 


- • ■ ^ 


aae 


abb 


bee 




abc^ 


abe' 


abe' 




\bcx 
5ac 


tab 
' 5ae 


5acy 
' 5ac • 


• 



bbdy 6ady ^ 185rfjc 6a^y + 6^cy 

6bdy'^ Sbdy' 6bdy'' " 6Arfy 

ftaz 15 

10 «' 10«* 

xz Sy ^ Sz ' 

39, 40, 41, 43. Answers giveo. 



a 

y 

Sii-f 9y' 

8a + 6y* 
Sag— 3 
4ay-j-5* 



— *— ■ — • I ■ ■ '-^ 
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47. 

48. 



49. 



9ai — l-f 4g 
3« — 5 + 6xx* 

Since the same quantity is not contained in all 
the tenns of the numerator and denominator, 
this fraction cannot be reduced. 



Ans. 









SECTION III. 



1, 



5. 
6. 



2, 3, 4. An- 
swers given in 
the book. 

Sac— g-— ^ 
c • 

8 



7. 

8. 

9. 
10. 



3m 

4a 

9aOT— g jc-f"4y 

' i • 

« — y • 



1. 

2. 

3. 



4. 
5. 
6. 



SECTION IV. 

Answer given in the book. 

15 a 

c • 

Having added together the several numera- 
tors, place the result over the common de- 



nominator. 



Ans. 



Sa— 5i> 

*— y 



tab 



Answer given. 
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7. 
8. 
9. 



13. 
13, 
14. 



17. 



4a 



IQy 11.; Answers given. 

18accf + 16a&c+15ac{ 



abc "■■ .' * 

20 



16. 6 a: + 5+ ''""^!- ""*''' ■ • 

If 6 0^ and 5 be reduced to the form of fiw;- 
tions^ the answer to this question will be ex- 
pressed in a different manner; but its oa/ue 



will be the same. 

SbxT^llabx-\-ab'{-6ax-{- lOa-fSa^y 

, — ; ■ , 

2ab . 



* 4bxxy-^3abx-^ibic — ^axy—^'fxy'\-bbxy-{^aby^^bBf^ 
la 7a^c+ lilc+7jf+7y 



20. 



.7c 



♦ * • 

21, Answer given. 

22. Reduce the fractions to a common denomina- 

tor, and add together the numerators. 

Ans. -^, or 2 ■- OP. 
83. jj. 

OA ^SSab-^40abc 
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, * . • • • i • 

25. Reitfember that |, f ahd ^> are the coefficients 
of (o — 0?), which; is- to be regarded as a 
simple qaantity^ The$e fraqtioiis must be 
added together, and their sum placed before 

(a — ifc). 

Ans. f4.(a— y), or -^-TTT— . 



SECTION; V, 

1 . Answe> given in the book. 

3. The fractions are iGrst xedoced to a common 
. denominator, and then one numerator is taken 
: from the othei. Ans^ ^*'^^^ * 

• ■■• ^ '"'■■•■ ■ * .-.•■. . • ■ h'd 

A ■ — : ! • ■ •••■.• 

.5. Reduce the mixed quantities, to improper frac^ 
tions, and these fractions to others having a 
common denominator. .; 

25a — 6 



6. 



7. 



8 ' 
Jjrar — 16jf—-l 



XJC — 1 

8.. If these fraictions are reduced to a; cominoh de- 
nominator, we have -7-7 = — — rr> and — :-v 



= ' ^ .i ; the former numerator is then sub- 

aa — pb ' 

tracted from the latteir. Ans, 



aa-^bb 



34 


FRACTIONS. 
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9. 


abx—Sa + aif—ix—it/ 
ab 




10. 


fll a+4t+*b 
S8 




11. 


4x— a— i— ISy 


1 


4 


13. 


* — 8«» 


• 


13. 


4* 




14. 


36 — aa-f-fnm 




6a+6fn 




15. 


ajc— 20« 
6a • 


^ 


16. 


35ax-— 3:r 
7 




17. 


ajc + Ajc— a-j-A 




:c 


18. 


3ar — 3y--2a-|-4 




3 


19. 


27 a: — aa-^bb 
1 « • 





a + b 



SECTION VI. 



ly 2. Answers given 
in the book. 

4ay'\-4by 
7 ' 

ax — Zx'—Za-^4i 



3. 

4. 



5. 4 ab y — 6 y. 

6. 4 ab — 8 a ax. 

7. 8, 9. Answers 

given* 



10. 
11. 

12. 

13. 
14. 

15 



3a— 3 
3jc-f 2y* 
8-4-a 
3 — 2*' 
a— « 



2-y- 

Answer given. 

bx* 
Saz+9xs 
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16. 
17. 
18. 



ay + Ay— a — d 

3ar-f-a:« + 154-6* * 
abeh--Sbc 
4ia-^^x 



19. 1. 

9aain— Sax 



20. 



2x— 2y 



SECTION VII. 



1, 

3. 

4. 
5. 

6. 

7, 
9. 

10. 

11. 

12. 

13. 



2. Answers giv- 
en in the book. 
i_ 

be' 

Zx 



b-c' 


2a 


3ary* 


2 


a + 2:r* 


3. Answ 


y 


b^c' 


4 — A 


a + 8* 


lax 


^by — Sbz 


2m— .a: 


3y« • 


2fi — 8xy 



a; + 8 



14, 

17. 
18. 

19. 

20. 

21. 
22. 

23. 

24. 

25. 

26. 



15, 16. Answers 

given. 

3 ax — bx — Seiy-\-by 

be 
Sja^b) 

t:(a + A)- 

32g&(8OT— n) 

xyz{a + 8) 

Ay + 4a + 4^H-gy 
8:r— 8y — ax'\-ay' 

xz-\-yz 
2ay — 3y 

V"— 4 

bx 

ay' 

— bx 

—ay* 
9a 

bx' 
«x— jey 



9R 
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CHAPTER VII* 



POWERS. 



•^ 



1. 

2. 

3, 
4\ 

5. 

6. 

1. 
8. 
9. 



SECTION I 



Answer given in 

the book. 
afi; d*; i^; a® ; ac^.^ 
Answer given. ; 

ni' vP ijf. 
Answer given,. 
125 a3 a:?. 



10/ 
11. 

15. 

16. 

I7V 

18. 

19. 

20. 



2401 a4 ¥ c^. 

13, 14. .Answers 
given. ; . ' 

36 a* c6 a^._ . 

27 a^ j(9 2fi«. ; 
256 o8 a;A2 yj ^, 



4. 
5. 



SECTION II. 



2, 3. Answers given in the book; • 



a' 



+ 3 .a« + 3 a + 1 . 



jp« .+ 2 xy + 2x z + f + H2 y- « + ^- 



6. a« +2 a 6 + 2 a € + 2 A <i + i^ + 24 c + 

2 J d +* <? + 2 c d + (P. 
t. 8 0? — 12 a? OJ + 12 cfi (?r^6 a a« — 12 a c« « 

+ 6 o cj* — 0)3 + 3 c» a? — 3 c* a? + A 
8. 27 a' + 54 a« 6 +36 a 6« + 8 i^. 



SECT. III.] poWebs. 87 

10. ifi — 3 a^ X + 24a^ — 48aa?-f3 a a?» + 

. 192 a + 24 a? — 192 0? — a?^. 512 . 

11, 12. Answers given. . 



13. 
14. 
15. 
16. 
17. 

19. 
19. 
20. 
21. 



""^ 5 • 

So* • 

gfl6 

M 

ft 



SECTION III. 

ly 2> 3. Answers given in the book. 

4. a« ^ 6 a?5 y + 15 a?* y — 20 oj^ j^ + 15 ai^ y* 

— 6a?j^ + y«. 

5. o« -j- 5 0* c + 10 «» (? + 10 €fi (? + 5 a t^ 

6. «i8 — 8 «i7n + 28OT8 n» — 56 m«n» 4-70 «i*«* 

— 56 m' n« + 28 1»» n« ~ 8 m n'' + n®. 

7. i»* + 4 m^ n + 6 m^ n? + 4 m «? + n*. 

8. »^ + 7 a«y + 21 a^ya + 35a?*y» + 35i?y* 

+ 21 aq^ t/;- + 7 a? y« + y''. 
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9 

9. a9 + 9 a8 6 + 36 a^ 62 ^ 84 a« 63 + 126 a^ ¥ 
+ 126 a^b^ + 8i a^ ¥ + 36 a^ 6^ + 9 a ¥ 
+ 69. 

10. cio + 10 c9 d + 45 c8 (P ^ 120 c^ (P + 210 c^ d^ 

+ 252 c5 d^ + 210 c* d6 + 120 c3 cP + 
45 cs rfs ^ 10 c cP + d}^. 

11. ai3 — 13 a>^ 6 + 78 all 63 — gge a'<> 6^ + 

715 a9 6^ — 1287 cfi ¥ + 1716 a? 6« — 
1716 ©6 67 -f 1287 flS J8 _ 715 «4 jg ^ 
286 03 610 _ 78 aS ju + 13 a 61^ — 6i3, 

12. a« + 6 a?5 ;? -f 15 a?4 ;?2 ^ 20 a;3 ;r3 -f 15 a:2 ;2j4 

•^ 6 X z^ •\' sfi. 

13. c*^ _ 7 c« d + 21 c* (P — 35 c^ d3 ^ 35 c3 d4 

— 21 c® d^ ^ 7 c d« — <r. 

14. 15, 16, 17, 18. Answers given. 

19. aS — 6 a 6 + 9 63. 

20. 125 o« + 75 a* 6 + 15 a^ b^ + 63. 

21. 9 a* + 30 o3 63 + 25 6«. 

22. a^ ^ 2 ab^— 14 a + b^—Ul^ + 49. 

23. 8a^~l2a^y + l2a^z^ + 6xy^~l2xys^ 

^ ex z'^ — y^ + 3y^ z^ — 3 y z^ + z^. 

24. qIo _. 5 a8 c _ 10 a® d + 10 a^ c^ + 40 a^ c d 

+ 40 a^ d2 — 10 a^ c3 — 60 a* c^ d — 120 
a4 c ^ _ 80 a* d3 + 5 a^ c* + 40 a3c3 d + 
120a2c2^ ^ 160a^cd3 ^.eOa^d^ — c^- 
lO c* d — 40 c3 d2 — 80 c®^ _ 80 c d* — 
32 d^. 

25. 16807 a?i« y^ — 120050 a^3 yso ^^s ^ 343000 a?i« 

yi5 ;24 _ 490000 a?i» yi« «« + 350000 a?^ yS ^ 

— 100000 aj25 2^10. 
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SECTION IV. 

1, % 3 J 4. Answers given in the book. 

5. a3 -|- fl*. 

6. 14 a9. 

8. (a -f 6 -f c + d) a?2. . 

10. — a^ a?3 + 6 y» + I d a?«. 

11. 9 a (or* — y3)S or 9 « ir^— 18 a nfi f + 9 a /. 

12. 12 (a2 — J3)2, or 12 a^ — 24 a^ js ^ 12 js. 

13. 9a^h^ -{r'Ha^h^ c. 

14. 15 'a3 4-10 6^. 
lb.. A^ia^ — hxy. 

16. 9a2 J3 + 15— :r*. 

17. 14 a3 (62 — 12 a3 +y)8. 

18. 3a:S^y3^6 — 6i*.- 



SECTION V. 

1, 2. Answers given in the book. 

3. 2(aa — J3),or2a2— 2 63. 

4. a« (a3 — 63 + 3)8. 

5. 4a5 63. • 

6. 3a3 — 2a9. 

7. 2a3. 

8. 2 a3 J? — 5 a2 6. 

9. 9 a3 y — 7 a^ a?. 

10. 3 a^x — ld^x. 

11. 3 a^ajy — 3*3. 

12. 6 fl^ a;3 _ 28 + 32 a« 6 a». 

3* 
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13.^ 5 flS a?3 -f 9 0? y2. 

14. 2 (a^ — b^y — x^ y. 

15. X {a — by. 

16. 2a^{lf^^ 8)3. 

17. 3 a;2 (63 — c3), or 3 i- a?2 _ 3 c3 a:S, 

18. 5a^b + 4 x^ y^ — 25. 

19. 2cfiy (a 69 — 17)3. 

20. 2 a J2 ^ + 3 6^ c3 — 7 a — 3 a2. 



SECTION VI. 

1, 2. Answers given in the book. 

3. 16 a^ ¥ a:2. ■ 

4. 15 a^ ¥ x^ y^. 

5. 81 a6 c^ m^. 

6. a:5 + 5 a a?2. 

7. 6 a^ a:2 _ iq a^ a;5. 

8. a^ y3 _ 6 ^3 y2 ^ ^3 y5, 

9. a6 _ J4. 
10. 2 a^ 64 c3 — 24 a^ b\ 

11. X4 — y4. 

12. 2 a^ + a^ + 3 a3 — 11 a2 — 5 a — 6. 

13. a^ — a^. \ 

14. Answer given. 

15. a3 J (^3 _ 12 + a?^f. 

16. 15 (a2 + 63)4. 
To find the value of this answer, we must mul- 
tiply the fourth power of a^ + ^^ by 15. The 
fourth power of a^ + 63 is a® + 4 a* 63 -|- 
6 a* 6« + 4 flS 69 + 612 ; which, when multi- 
plied by 15, becomes 15 a^ + 60 a^ 63 -|- 
90 04 6« + 60 a2 6» + 15 ft^^ " 
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In the question, we are required to multiply 3 
times the second power of a^ -{-b^hy 5 linicj* 
the second power of the same quantity. Now 
(flS ^ J3)a = a4 + 2 aa 63 + 1^. If we mul- 
tiply this by 3, we have 3 a^ -j- 6 a^ 6^ _|_ 
3 6^ ; and, if we multiply it by 5, we have 5 a^ 
+ 10 a2 63 ^ 5 66^ The product of 3 a^ + 
6 a« J3 ^ 3 ^6^ multiplied by 5 a^ + 10 a''^ f-^ 
+ 5 b\ is 15 a8 ^ qq ^e ^3 _|. 90 a^ be ^ 

60 a^b^ + 15 Ji^ which is the value of ihe 
answer given above. 
Let the student express the answer to question 
14th in a similar manner. 

17. 6 a (a?3 — ys + 4)6. 

18. 1 2 a* (073 — y3)4. 

19. 20a^ — S8a'^x + 41 a^a^ — e a^ x^. 

20. flS _|. 32 i5, 

21. 2a^ + 6a^a^ — b^a^ — Za — 6a^ + ab\ 



22. 



a«_^a«ift--8a«— 8A' 



SECTION Vil 

1, 2. Answers given in the book. 

3. a^ b. 

4. b c. 

5. 4 a^ b. 

6. S m y. 

7. Answer given. 

8. 1. 

9. 1. 

10, 11. Answers given. 
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12- a-«A-^«a?-V 

13, 14. Answers given. 

15. (a« — 0^3 + fr)^ or 0* — 2 a« a^ + 2 (iS 6 + a:« 
— 2 J 0^ +. J3. 
We obtain the first answer to this question, by 
subtracting the exponent of the divi$or from 
that of the dividend ; all the terms included 
[hj the parenthetical marks being taken coir 
lectively as a simple quantity. The second 
answer is of the same value as the first, it 
being the second power of cfi — afl -\- b. 
If we involve the given quantity, (»' — a^ -\- i, 
and divide its fourth power by its second, we 
shall obtain the same result; but the process 
will be much longer. 

16. (fl3^ 5^y)-.4. 

17. Answer given. 

18. P. 

19. 3 o^ — 5 a« & + 2 a Ifl. 

20. a^ +Ax — 16. 

21. 68 + 2 6^ c^ + 4 ja c< + 8V. 

22. 09 — 63 + 8. 

23. d^-x + ^. ^ 
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CHAPTER VIII. 



EaUATIONS OF THE FIRST DEGREE 



SECTION II. 

1, 2, 3. Answers given in the book. 

4. Suppose he gave x cents to the first. Then he 

gave 2 X cents to the second, 3 x cents to 
the third, and 4 x cents to the fourth } and 
to all be gave a? + 2 x + 3 x ••\- 4 x, thut 
is, 10 0? cents. 

Therefore, 10 a; = 70. 
Ans. To the first, 7 cents; the second, 14; the 
third, 21 ; the fourth, 28. 

5. The son, 13 years ; the father, 65 years. 

6. A, $87 ; B, $261 ; C, $348. 

7. 27 days. 

8. Let X = the number of each. 

Then 47 a? = the price of all the oxen 
25 0? = the price ot all the cows, 
and 1 X =z the price of all the sheep. 
By the question, 47a? + 25a;4-7a?=: 632. 

Ans. 8. 

9. A, $327; B, $654; C, $981 ; D, $1635. 

10. Let X = the price of one apple. Then 2 a? = 
the price of a pear. And, as the boy gave 
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> < . • • . 

twice as much for an oraQge as for both a 
peair aiid an apple, 6 x=: the price of an 
orange. Then 2 oranges cost Ig x cents, 
3 pears 6 x cents, and 4 apples 4 x cents. • 
Therefore, 12 a: + 6 a? -f 4 ;c = 22. 

. At^s. Apple, 1 cent; 
'• * Pear, 2 cents ; 

Orange, 6 cents. 

11. A, 84 years ; B, 42 years; C, 14 years. 

12. 16 cords. 

13. Lef a? = the^ number of tons in each lot. 

Each lot contained 6 toQs. 

■•••,"•,. 

Ans. IdtoniU 

14. 10 hours. 

15. Let X = the ward's share. 

Then a? + 4 a? + 9 a; + 6 x ==60000. 

Ans. The ward, $3000 ; 

; Each daughter, $6000 ; 

Bach son, $9000; 

The widow, $ ISOOO. 

16. 43 days.- 

17. A, $317 ; B, $951 ; C, $1268 ;D, $2219. 

18. Let X = the hours. • . 

The first cock discharges 2 gallons in 15 minutes, 
or 8 gallons an hour ; the second discharges 
5 gallons in 30 minutes, or 10 gallons an 
hour; the third discharges, 3 gallons in 45 
minutes, or 4 gallons an hour. 

Therefore, 8 a; + 10 a? -j- 4 a? = 264. 

Ans. 12 hours. 

19. 14 hours. 

20. A, $9; B: $3 ; C, $6 ; D, $12. 
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SK 23 dollars. 

22. Let it = the son's age. 

Then 7 a? — 5 x = 1«; 

.. • ^ ■• ■ An«. 8 years. 

23. Let a? ==. the daughter's, share. Then 3 a? = 
' the soo'b share, and 6 a; = the mother's. 

By the question, 8 a? — 3 a? = 8235. 

Ans! Daughter,. $1647; 

Son, $4941; 

, Mother, $13176. 

24. Horse, $32; chaise, $128; house, $640. 

25. 20 days. 

26. 4 "days." , , :, 
27; 2, 4, 6, 8, 10 and 12 yeara. 
28- 36 gallons. ^ * 

29. . 15 day*; '.'.■; 

30. Let^a? == his daily. Wages. 

Then 6 a? = what he earned in one week, 
and 2 x ■;=t what he spent in a week. 

Ans. 2 dollars. 

31. .24barrels. 

32. Let X = the share of one daughter. Then 2 a? 

= the shares of both daughters, and 4 a? = 
the shares of the two sons. Now, as the 
widow is to have one third part of the estate, 
4 ar 4" ^ ^> or 6 a;, must be the other two 
thirds, and S a? ±= the share of the widow. 
Therefore, 2 a?/+ 4 a? + 3 a? =^ 21546. 

Ans. A daughter, $2394; 

• A son, $4788; 

The widow, $7182. 

33. A,"$.9; B, $27;.-.Gi.$ia 
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SECTION III. 

]) 2, 3. Answers given in the book. 

4. 36 years. 

5. 14000 dollars. 

6. 39 geese. 

7. 24 feet. 

8. 480. 

9. Let X = the man's estate. 

Then a? — ^ = 978. 

Ans. $2445. 

10. 48 years. 

11. 441. 

12. 120 bushels. 
is. 8 dollars. 

14. A, %10; B, §250. 

15. A's, 15 years; B's, 39 years. 

16. The first, §35; the other, §15. 

17. 120 dollars. 



3 X 

hen 

2 ^3x 6x 

lied ; and 
the sum lost. 

3.r 

"s 4 



3 X 

18. Let X = the sum he had at first. Then-— = 

8 

the sum invested ; and t of -— z= — , or t-, .-=: 

' 3 8 24' 4' 



S V X 

Then -^ — = 723, by the question. 



Ans. §5784. 

9 X 

19. Let X = his age. Then -— ■ = the part of his 

life passed ; and - of — = — , or — , = the 

years passed in trade. Now, the years he 
was engaged in business, added to his age 
when he commenced, together, give the por- 
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tion of his life which had been passed when 
he retired from business. 

Therefore,^ — ~^= 21- 

Ans. 70 years* 
90. Let 0? = the age of B. 

Then — = the age of A ; 

\ X X 

and -r of Y> ^^ T? == ^h® **® ^^ C. 

X 3t 

a? + Y + T = 1^^> ^y ^^ question. 

Ans. a, 36 ; B, 72 ; C, 12 years. 

21. 50 bushels of corn ; 30 of oats ; 10 of barley. 

22. A, 56 cents ; B, 35 cents ; C, 7 cents. 

23. $45 ; and $30. 

24. Let X = the larger number ; 

bx 

and — == the smaller number. 

5 X 

Then a? + -y" = 84, by the question. 

Ans. 49 and 3& 

25. 28 and 63. 

26. A, $156; B, $234; C, $390. 

27. 45, 54, 63, 72. 

28. Let 2 07 = the first, 3 a? =: the second, and 4 m 

= the third. 
Then 2 j? + Sa?4-4a?=:36. 

Ans. 8, 12, 16 

29. Let X = the distance from A to B. 

Then — = the distance from C to D. 
Now, \ of the distance from A to B is -|; and 

• ^ X 

i of the distance from C to D is -r-; there- 

4 

4 



1 

I 
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fore, T + T" = "^j or X. is 3 times the dis- 

. tance from B to C ; that rs, . ' . 

~ ==: the distance from B to C. 
3 . 

Then x + ^ + ^ = 102. 

'2*3' 

An§. From a to B, 3C miles; 
From B to C, 12 miles J 
From C to D, 54 miiles. 

30. Let X := A's- capital. Then — = B's capital. 
At the end of the first year, A had —-, and B 

It ' , • 

had — -. At the end of the second year, A 

3 jc 

had -T-, and B had x. 

4 

Therefore, ^ + x = 2450. ' 

Ans; A, $1400; B, $1200, 

31. 43608 dollars. 

32. 12 years. ^ 
33 3148 dollars. 



SECTION IV. 

1. Answer given in the book. 

2. A,^l()6; B, $81. - 

3. A, $206; B, $119, 

4. Answer given. , 

5. Let X = A's share. Then a? + 337 =: B's 

share; and x — - 181 = C's share. 
X 4- X + 337+ ic — 181 = 3981. 

Ans. A, $1275; B, $1612; C, $1094. 
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6. Widow, ^3879; son, $3287 ; daughter, $2765. 

7. First, 12; second, 7; third, 20; fourth, 3. 
8.' Answer given, 

9. Let X = the number of hours. 

Then 21 x gallons flowed in, and 12 x gallons 
flowed out, while the water was running 
through both pipes. But 72 gallons bad 
been discharged, before the water began to 
flow in. 

Therefore, 21 a? = 12 x. + 72. 

Ans. 8 hours. 

10. 26 years. 

11. Son, 20 years ; father, 60 years. 

12. Let X = the number of oranges. 

Then 6 a? — 12 == > „, i u j 

Al ^ a_ fi -^ c ^^ ^"® money he had. 

Consequently, 6 a? — 12 = 5 a? -|- 6. 

Ans. 18 oranges. 

13. Answer given. 

14. 24 feet. 

15. 64 pounds. . 

16. Man, 48 years; wife, 44 years. 

17. Let X = the number of gallons at 13«. 

Then 100 — a? = the gallons at 9*. 
And 13 a; + 9 (100 — x) =^ 12 X 100 ; 
or 13 a? + 900 — 9 a? = 1200. 
Ans. 75 gallons at 13«. ; 25 gallons at 9«. 

18. Let X = the gallons at 9s. 

Then 10 (a? + 20) z= 9 a? + (20 X 13); 
or 10 a? + 200 = 9 a? + 260. 

Ans. 60 gallons. 

19. Let X = the gallons at 15«. Then the cost of 

the whole mixture is (10 X 8) + (25 X 10) 
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-{- 15 Xy or 330 -f- \^x; and, by the ques- 
tion, the value of the whole mixture is 
12 (10 + 25 + a?), or 420 + 12 x. 
Therefore, 330 + 15 a? = 420 + 12 a?. 

Ans. 30 gallons. 
SO. Let X = the gallons of water. 

^ Then 10 {x + 80) = (35 X 9) + (45 X 13). 

Ans. 10 gallons. 
21. 1350 dollars. 

S2. 84. 

S3* Let X = the sum that B spends. 

Then A spends 2 a? + 5« 
Bhas 80 — a? left; 
and A has 80 — 2 a? — 5, or 75 — 2 a?, left. 

Then?^ = 75 _ 2 a? + 13. 

Ans. a, $69 ; B, $32. 

24. Answer given. 

25. Let X = the greater number. 

Then 72 — a? = the less ; 

and a? r^ — is t of the less subtracted 

4 4 

from the greater. 
Again, a? — 72 + ^> or 2 a? — 72, is the excess 

of the greater above the less. 
Subtract this excess from the less, and 72 — x 

— 2 a? + 72, or 144 — 3 a?, is the remain- 

288 — 6 jc 

der ; f of which is — - — , or 96 — 2 a?. 

Therefore, a; •— ^^^ = 96 _ 2 a;. 

Ans. 40 and 32. 

26. Let X = Ws venture. 

Then -7^ = A's venture. 
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i^ + 23 = A's returns, • 

and a; ^- 23 = B's returns. 

Ans. a, ^45 ; B, $15. 

27. Watch, $112; chain, $48. 

28. Let X = the time from noon. 

Then 12 — x = the time till midnight. 

- + f+f+f+f = 12-^- 

Ans. 3 h. 39 m. 17 ^ sec. P. M. 

29. 72 and 96. 
SO. 20. 

31. 150 dollars. 

32. Let X = the number. 

Then x + 16 + ^ = 84, by the question. 

Ans. 64. 



SECTION V. 

1. 24. 

2. 60 years. 

3. 120 dollars. 

4. 8 and 4, 

5. 69 pounds. . \ 

6. 20 minutes after 5. o'clock. 

7. 9 hours. 

8. Answer given. 

9. 32 and 16. 

10. Widow, $700; son, $500; daughter, $400. 

11. Mother, $4000; a son, $2000j a daughter, 

$1000. 

4# 
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12. Let X = the value of the estate. 

Then 4 — 1000 = A's share ; 

fL — 800 = B's share ; 

3 

— — 600 = C's share. 

4 

Therefore, f + f + i — ^^ = ^• 

Ans. The whole estate, $28800; 

A's share, $13400; 
B's share, $8800- 
C's share, $6600. 

13. Whole amount, $12000; each of the sons has 

$3000. 

14. 7 years. 

15. 2 and 74. 

16. Let a? = the weight of the cover. 

rpijen ^^-ii? = the weight of the second cup ; 
ajjd i±i? _f. a; — 36^ by the question. 
Ans. Cover, 20 ounces ; second cup, 16 ounces. 

17. 56. 

18. 329 

19. 20 hours ; A, 180 miles ; B, 140 miles. 

20. Let X = their income. 

Then, as A spends y more than his income, an- 

nually, in 10 years he will be — in debt. 
And, since B saves y every year, in 10 years 
he will save — , or 2 a?. 

Therefore, 2 a; = 4- + 160. 

Ans. 0280. 
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21. Let X = the bu3hels of the fourth field. 

Then 7a?-f6=:4a? + 69. 

Ans. 153 bushels. 

22. 147 dollars. 

23. 18. 

24. Let X = the days he was idle. 

Then 24 — x =• the days he worked ; 
and 753 = 1008 — 42 a? — 9 a?. 

Aks. 5 days. 

25. A, ^370 ; B, ^330. 

26. A, ^24; B, #36; C, $80; D, $175. 

27. Let X = the number. 

Then 4 a? — 30 = ^ + 30. Ans. 16. 

28. Let X = his age. 

Then ^ x j = a:, 

or 3 a;*-' = 72 a?; 
and 3 a? = 72, by dividing by x, 

Ans. 24 years. 

29. 100 and 150. 

30. Let X = the hours he was going down. Then 

9 a? = the distance with the stream : also 6 

— a? = the hours he was returning; and 18 

— 3 a? = the distance against the stream. 

Therefore, since he rowed the same distance 

each way, 

9 a? = 18 — 3 a?. 

Ans. 13j^ miles. 

31. 85 gallons of wine ; 35 gallons of cider. 

32. Let X = the whole sum given away. Then ~ 

— 3 = the sum left at the first house. Now, 
as he divided the whole sum equally among 

the 6 families, he evidently gave to each -^ • 
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Therefore, — — 3 = - ; and x = 36. 

Ans. 6 shillings. 

33. Let X = the length of the post. 

Then a? -r^ 4 expresses the part of it which 
stands out of the ground ; f of which, or 

•; — ~— , is immersed at high tide ; and the 

same portion of it appears above the surface 
at low water. 

By the question, -r appears above the sur^ce of 

the water at high tide ; and 4 feet are in the 
ground. 

5jc -—"20 X 

Therefore, x = — h t + 4. 

Do 

And X = 16, the length of the post. 
At high tide, the top of the post is 2 feet,. and, 
at low tide, 10 feet, above the surface of the 
water. Of course, the rise of the tide is 8 
feet. 

34. 325. 

35. A, 18; B, 24; C, 18 days. 

36. 72 sheep. 

37. Let X = the number of bushels. 

Then 5 «. = all his money. 

Also -^ + 24 = all his money. 

Therefore, 5 a? = -- + 24. 

Ans. 16 bushels. 

38. Let X =. A's share. 

Then ^ = B's share : 

and — = C's share. 

Ans. Ay%im; B, $448; C, $320. 
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39. John, 24; William, 8 marbles. 

40. Eggs, 12 cents ; apples, 7 cents. 

41. A, ^40; B, $20. 

42. Man, 24 years ; wife, 20 years. 

43. See the solution of question 25, Sec. IV. 

^ ' Ans. 126 dollars. 

44. Let X =, the number of th;^hound's leaps. 

Then -^ = the hare's leaps. 

Now, 2 of the hound's leaps are equal to 3 of 
the hare's ; therefore, x leaps made by the 

former, are equal to -^ leaps made by the 



latter. 

2 3 



Therefore,^ = V + 50. 



Ans. 300 leaps. 

45. 20 days. 

46. Let X = the number of days in which C could 

build the wall. Then, in one day, he could 

build ~ part of it. Now, since A and B 

can build i part of it in a day ; and, with the 
assistance of C, they can build | of it ; the 
difference between ^ and i is the part of the 
wall which C alone can build in a day. 

Therefore, -r — -- = --■. 

Ans. 13^ days. 

47. 3 hours, 56 minutes, 15 seconds. 

48. 2 hours, 38 minutes, 19-^^ seconds. 

49. 30 hours. 

50. 96 trees. 

51. 16 years. 

52. 8 years. 
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53. Let X ==. the amount of the money. 

Then 2 + -^. = what A takes out; 

o 

and 3 -| — — = what B takes out 

2 + ^^ = 3 -^ ; "^^ i by the question. 

■ ^ Ans. $20. 

54. Answer given. 

55. 63. 

56. Answer given. 

57. Leto? = their income. 

As A saves | of his, he spends annually —> ^^^ 
, B spends — + 80 ; which, in 4 years, will 

amount to — + 320; and this, according 

to the conditions of the question, exceeds 
his income for the same time by 220 dollars. 

Therefore, 4 a? + 220 = ^ + 320. 

Ans. 125 dollars^ 

58. 160 dollars.. 

59. 630 dollars. 

60. Let X ■=. the first part. 

Then — = the second patt ; 
and -- , or r- = the third part* 

a; + ^ + f =26. 

Ans. 12, 8, 6. 

61. 45iand 10^. 

62. Let X = the number of hours. 

The first cock will fill i of the cistern, the 
second will fill -^ of it, and the third will 
empty ^ of it, in an hour. Therefore, f + 
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* T^ — ^ J shows what part of the cistern it 
* filled in an hour. 

Again, if all the cocks will fill the cistern in x 

. ■ 1 • 
hours, in one hour they will fill -j part of it. 

Therefore, y + ^ — J = i 

Ans» 5f hours. 

63. See explanation of questions 9 and 23, in this 

Section. . . Ans. 16 years. 

64. 54 years. 

65. Let 0?= the number. 

► If a? be divided into two equal parts, each of. 

those parts will be Y ; and Y X Y == :^ . 
If 0? be divided into three equal parts, one of 
the parts will be j; and f X y X f = ^. 

Therefore, -- = — , by the question ; 

or 4 aj3 = 27 a^. 
And, if we divide, this equation by a?^, we shall 
have 

4 a? = 27. Ans. 6J. 

I 66. Let i = the number of sheep. 

X "1 JT — 1 

The first company took "t" + Y> ^^^ left — — . 
The second company took —r— + -, and left 

a: — 3 



4 ' 

The third company took ?^ -4- — ,and left ^^. 

8 2 8 

The fourth company took^^ 4- -, and left ^Tl . 

Then -^^ = 8, by the question. 

Ans. 143 sheep. 



\ 
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67. First, $90; second, f 120. 

68. 36 and 18. 

69. 45 bushels. 

70. \S and 36. 

71. Let X = the value of the clothes. 

Then a? + 72 = the whole wages for a year ; 

_ and -^-j^ — = the wages for 7 months. 

But he received a? -|- 32 for 7 months. 
Therefore, a? + 32 = ^^^. 

Ans. 24 dollars. 

72. Let X = the acres of wheat. 

Then 35 — x =: the acres of rye. 
Now, he receives 5 shillings per acre for reaping 
the rye, J of whicli is llf ; and this, accord- 
ing to the conditions of the question, is 1 
shilling more than he receives for reaping an 
acre of the wheat. 
Then 5 (35 — x) + lOi x = (13 X 20); 
or 175 — 5 0? + 10| x = 260. 

Ans. 15 acres of wheat; 
20 acres of rye. 

73. Let X = the days it would last the man. 
Then, in one day, the man alone would con- 
sume — part of the sack ; and both together 
consumed ^ of the sack ; consequently, the 
woman alone consumed y^— — per day. 

Again, in 6 days, the two consumed -^ of the 
meal, leaving x\ or f of it to be consumed 

by the woman alone. Now, if she consumi- 
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ed f of the meal in 30 days, she would con- 
sume ^ of f , tJiat is, -5^3 in one day* 

Therefore,j^ — i=:i 

Ans. Man, 21^ days ; woman, 50 days- 

74. Let X = the number of women* 

Then 4 a? + 23 = 75. 
Ans. 18 men ; 13 women ; 44 children. 

75. A, 3427 acres ; B, 2878 acres ; C, 3865 acres. 

76. Let X = his money. 

Then if±^- 45 = a;. 

Ans. 75 dollars. 



SECTION VI. 

1,2. Answers given in the book. 

3. Let X =z the greater number, 

and y = the less number. 

Then a? + y = 120, 

and 5 a? — 4 y = 150. 

J^' =120 — *yji by comparing the values 

of X. 

Ans. Greater, 70 ; less, 50. 

4. 36 and 24. 

5. Let X •=. the value of the first kind, 

and y = the value of the second, per gallon 
Then a: + y = (15 X 2), or SO. 
Again, 2 a; + 3 y = 14 (2 + 3), or 70. 

Ans. First, 20 shillings ; 
Second, 10 shillings. 
5 
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6. Let X = the numerator, and y = the denomi- 

nator; that is, let — = the fraction. 

A nen ^ — -^5 # j^y ^jj^ conditions of the ques- 

y + 7 4' ) 

Ans. f. 

7. 135 and 168. 

• 8. A, 26 years ; B, 46 years. 

9. 24. 

10. Corn, 3 shillings ; potatoes, 2 shillings. 

11. A, ^5000; B, ^4800. 

12. A, .fl8; B, $12. 

13. A, 30 apples ; B, 10 apples. 

14. 28 and 15. 

15. 16. Answers given. 

17. A, $12; B, $18. 

18. First horse, $150; second horse, $200 

19. Let X = the number of barrels at $5, 

and y = the number at $6. 
Then 5 a? + 6 y = 576, 

,and'-^ + ^ + ll=353. 

Ans. 48 barrels at $5 ; 
56 barrels at $6. 

20. liCt —• represent the fraction. 

Then ^ = i. 

2y 

Ans. !• 

21. Length, 55 feet; breadth, 44 feet. 

22. Let X = the length, 

and y = the breadth, of the ball. 



/ 
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Then, by the conditions of the question, y + 6 
is to oj + 6 as 6 to 7 ; and y — 6 is to a: -^ 6 
as 4 to 5. 

Hence, -^rj— = y + 6 ; 

and — - — = V — ^* 

Ans. Length, 36 feet ; 
Breadth, 30 feet. 

23. Let X = the bushels of rye required, 

and y r=, the bushels of barley. 

To obtain two equations, we must compare the 
quantity of the mixture with the several 
parts ; and also the value of the whole mix- 
ture with the respective values of the several 
parts. Observe, that the wheat is worth 9 
six-pences, the rye 7 six-pences, the barley 
6 six-pences, and the mixture 8 six-penceS| 
per bushel. 

Then a: + y -|- 86 =: 136, by comparing the 
quantit'es. 
Also (86 X 9) +1 X + 6y = (136 X 8), 

or 774 -}- 7 a: + 6 y = 1088, by comparing 
the values. 

Ans. Rye, 14 bushels ; 
Barley, 36 bushels. 

24. Let X represent the size of a crate, and y rep- 

resent the size of a bale. 
Then, as 13 crates and 33 bales fill the room 
once, and as 5 crates and 9 bales fill ^ of the 
room, we have the following equations : — 
13 a? -J- 33 y = 1, [the capacity of 1 room,] 
and 5 a? -j- 9 y = i. 

Ans. 24 crates, or 72 bales* 
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%• Greater, 36 ; less, 15. 

96. Let X =. the value of a gold coin, 

and y = the value of a silver coin. 
Then 24 a? + 40 y = 1, [that is, the whole 
debt,] 

and 5 a? + 15 y = ^. 

Ans. 160 silver coins ; 
32. gold coins. 

27. The majority, 820 ; the minority, 564. 

28. An acre contains 160 square rods. 

Ans. Length, J6 rods ; 
Width, 8 rods. 

29. 30, 31, 32. Answers given. 

33. A, $48;B, $12. 

34. See the solution of question 54, Sec* V. and 

of cuestion 9, Sec. VL in the book. 

Ans. 46 

35. In the first drawer, $50; in the second, $105. 

36. A, $80; B, $100. 

37. Let X = the bushels of barley, 

and y = the bushels of oats. 

inen a? -f- o — g > r by the conditions of 

and a? — 6 == ^^^^=^, \ ^^® question. 

Ans^ Barley, 78 bushels ; 
Oats, 66 bushels. 

38. The silver watch, $24 ; the gold watch, $64. 

39. Let a; = the pages in the. book, 

and y = the lines on a page. 

Then {x + 12) X (y + 3) = x y + 744, 

and (a; — 8) X (y — 4) = a? y — 680. 

Ans. 120 pages ; 29 lines on a page. 

40. A, 238 acres ; B, 324 acresr 
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41. A, $1300; B, $1800. 

42. Let X =: the gallons at 8 shillings, and y = the 

gallons at IO5. 6^., or 10^ shillings. 

Then Sx + .10^ y = 160 X 6, or 960. 

After the trader had sold 25 gallons from the 
first pipe^ and 16 gallons from the second, 
he had x — 25 -|- y — 16 gallons left ; which, 
at the prices he paid for each, amounted to 
S {x — 25) + lOJ- (y — 16) ; that is, to 
8 a? + 10^ y — 368 shillings. 

Again, a; — 25 + y — 16 + 15f — 5f , that is, 
X -\- y — 31 = gallons in the mixture ; and 
8 (a:+y_31), or 8 a; -f 8y — 248 shillings 
= the value of the mixture. Therefore, 

80? + lOi y— 363 = 8 0? +8 y — 248; 
or 8 a? + lOi y — 8a? — 8 y = 368 — 248. 

Ans. 57 gallons at 8 shillings ; 
48 gallons at 10^. 6tZ. 

Since + 8 a: and — 8 a?, in the last equation, 
balance each other, we can find the value of y 
directly. By substituting the value of y in 
either of the above equations, we obtain the 
value of X, 

43. Let a? = the number of gallons in the first bar- 

rel, and y = the gallons in the second. 
Then a: + y = 32. 
After the several changes, there will be 3 a? — 
5 y gallons in the first barrel, and 6 y — 2 op 
gallons in the second. 

Therefore, 3a? — 5y = 6y — 2 a?. 

Ans. The first, 22 gallons ; 
The second, 10 gallons. 
5* 
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SECTION VII. 

" . . • • ■ ■ ■ ■ . . 

1, 2. Answers given in the book. 

3. Wheat, 75. ; rye, 5«.; barley, 35»; 

4. Let a?^ y, z iaiicl 125 — (a?. + y + z) denote the four 

parts. Then, by the conditions of the ques- 
tion., a?, -f- 4,.y — 4, 4 z^ and - — ""T"^^~^ > are 

all eqnar to each other. \ 

Therefore a: + 4 = y — 4, or y = a? + 8; 

also J? + 4 = 4 2f, or z == ^ + 1 J 

aiid a? 4- 4 = t^ — , 

or 4 a -|- 16 = 125 — » a? — y — .z. 
If we substitute the values of y and z in the 
last equation, we have 

4 a? -f 16 = 125 — a? — (a? + 8) — (~+ 1). 

Ans. 16, 24, 5 and 80. 

5. Tlie numbers are 10, 22 and 26. 

6. L^t a?i y and z denote the number of days in 

which A, B and C, respectively, can do the 
work. Then the part of the work, which 

each can perform in one day, is — , — and --. 

Now, by the conditions of the question, A 
and B can perform \ part of it, A and C i, 
and B and C -j^, in a day. 

A. Therefore—- + -7 = -^: 
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The value, of ^, in equation a, is -- — --- ; and 

if tbi& value be substituted for — , in Qqua« 
tion B, we shall have 

c. 

E. Then— * + — = —j by addition ; 

and z := 23^, by reducing equation £. 

The values of x and yt may be found more readily 
by a similar process^ than by substituting the 
value. of z in equations 5 and c> Which the 
fractions would render tedious. If we sub- 
tract c from i>,.iinstead of adding these equa- 
tions, as above, W6 . shall obtain the value of 
y directly. 

Ans, a, 14f|; B, nj4 ; C, 23^ days. 
71 , A, 20 cents ; B, 30 cents ; C, 40 cents. 

8. The sum divided was 1200 dollars. 

A's share, $500; B's, $400; C's, $300. 

9. Husband, 40 ; .wife, 36 ; son, 12 years. 

10. Let — = the first fraction, 

and ^ = the second faction. 

z . . - ■■ 

V y 



t> , y 9i> 9y 

X * X « « ' 

9X X . 

An« a and ^ 
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11, If we represent the several prices by w, x, y and 

Zj we shall have 
7 w + 5 a? + 8 y = 121 (7 + 5 + 8), 
3 tt + 10 y + 5 z = 150 (3 + 10 + 5), 

8tt-fl0a? + 10y + 7;^ = 4800, 
18 w -f 15z = 4800. 

Ans. a, $1 ; B, $1,20; C, $1,40; D, $2. 

12. Let ~ and -~ represent the fractions ; the value 

of z being greater than that of x, 
A. Then'^""^ 



B. 



V 3y' 



, z ± 1 

c, and -y- = J- 

By removing the denominators from these equa- 
tions, we obtain 

D. S X y — 3y = yir, from a, 
E. z y — y = 2a?y, from b, 
F. S z — 3 a? = y, from c. 
Divide the equations d and e by y, which is 

found in all the terms of each. 
G. 3 a? — 3 = Zy or 3 0? = z + 3, from d, 
H. z — 1 = 2 a?, or 2 a? = z — 1, from e. 

By subtraction, a? = * 4. 

Substitute the value of a;, in equation g : z = 9* 

Substitute the values of x and z, in equation f : 

y = 15. Ans. -^^ and -ft' 

13. Let a? = A's money, y = B's, and z = C's. 

Then a? + ~, y + -j-, and z + j, are equal 

to each other ; that is, to $6j^. 

Ans. a, $4; B, $5; C, $6. 
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SECTION VIII. 

1. Sherry, ^12; port, $10 per dozen. 

. 2. Mary, 5 yards ; Ann, 7 yards. 

3. The numbers are 48 and 60. 

4. A, 60 years ; B, 36 years. 

5. A, $10? B, $20; C, $30. 

6. The fraction is Tfly. . 

7. A, 46 yards ; B, 9 yards ; C, 7 yards. 

8. Lei x = the first, y = the second, and z = the 

third number. Then, by the conditions of 
the question, 

6 '^ 6 ^ 7 ' 

^ + 2z — 2y=40, 

and i^±i^_l0 = 30. 

Ans. 24; 30; 42. 

9. A, 10 rods; B, 16 rods. 

10. Let 07, y and z denote the sums he paid to A, 

B and C, severally, for a week's work. 
Then 8 a? + 8y = 56, 

9 a; + 9 2: = 54, 
and 10 y+ 10 z = 50. 

Ans. a, $4; B,.$3f C, $2. 

11. The numbers are 882 and 126. 

12. Let X = the .bushels of corn, and y z=. the 

bushels of oats. Then 5 a? -f* 3 y = the 
amount of the debt, and a? -f-,y = the bushels 
the chest holds. 
After he has delivered 7 bushels of oats, at 3 
shillings, there will remain due 5 a? + 3 y — 



\ 
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21 shillings; for which he must deliver 

-^ — J^"" bushels of corn, at 5 shillings. 

Now, by the terms of the question, the corn 
and the oats together do not fill the chest by 
2 bushels. Therefore, 

By a similar course of reasoning, we obtain the 
equation 

5 1- 5 = 0? + y. 

By reducing these equations, we find the value 
of X and of y directly ; the x^i disappearing 
inrthe first equation, and the y'« in the last. 
Ans. The debt is $13^; 

The chest holds 21 bushels; 
Corn, 9 bushels; oats, 12 bushels. 

13. Apples, t ; pears, 3 ; peaches, 4 ; oranges, 5 

14. A, $25; B, $55; C, $65. 

16. Let X == the length of the lot, and y = its 
width. To find its area, we multiply its length 
by its width ; that is, a? y = the number of 
feet it contained, and 2 a? y = the dollars he 
paid for it. 

Therefore, 2 jc y = 4350. 
Again, if the lot had been 6 feet wider, its width 
would have been y -\- ^^ and its contents 
xy •\- ^ X feet ; which, at 2 dollars a foot, 
would have cost 2 a? y -|- 12 a? dollars. 
Therefore, 2 a? y + 12 a? = 5394. 
If the first of these equations be subtracted 
from the last, the remainder is 
12 a? = 1044. 
Ans. Length, 87 feet ; width, 25 feet- 
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16. In my right hand, 22 cents ; in my left, 26 cents. 

17. Let X = A's marbles, y = B's, and z =. C's. 
Then, after the first game, A has x — y — z; 

B has 2 y ; and C has 2 z. 
After the second game, A has 2a? — 2y — 2 z; 

B has 2 y — (x — y — z) — 2 z, that is, 

3 y — X — z; and C has 4 z. 
After the third game, A has 4a? — 4y — 4 z ; 

B has 6y — 2a; — 2 z; and C has 4 z — 

(2 a? — 2 y — 2 z) — (S y — x — z), that . 

is, 7 z — X — y. 
Therefore, by the conditions of the question, 

^^» _y _'f are equal to each other, 
I ey-2x-2z^ ,„^d ,,3, ^^ 16. 

7 z — a? — y, ) 

Ans. a, 26 ; B, 14 ; C, 8 marbles. 

18. Let X = the circumference of the fore-wheel, 
and y = that of the hind-wheel, in feet. 

Then x = ^, 

it 

6 

Ans. Fore-wheel, 12 feet ; 
Hind-wheel, 15 feet. 

19. Let X = the number of A's birds, y = the 
number of B's, and z = the number of C's. 

After the first division, A had a? — y — z; B 

had 2 y ; and C had 2 z. 
After the second division, A had 2 a? — 2 y — 

2 z ; B had 3 y — x — z ; and C had 4 z. 
After the third division, A had 4 a; — 4 y — 

4. z; B had 6 y — 2 a? — 2 z; and C had 

1 z —X — y. 
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Therefore, by the conditions of the question, 
4 a; — Ay — 4;?,) , , , 

T^-x-yf '> and to V, or 32. 

Also, ir + y + ^ = 96. 

Ans. -A, 52 birds ; 

B, 28 birds; 

C, 16 birds. 
Let X = the proceeds of A's venture, y = 

B's, and z = C's. Then, after the several 

divisions, A must have —f- ; B, 

- ; and i^, iT^^^- 

Therefore, by the conditions of the'question, 

48jc — 16y 



16 g >, 



27 

27 » 

65t— 9jr^9y 

27 * 



are equal to each other, and 
also tQ 64. 



As these fractions have a common denominator, 
their numerators are equal to each other. 

Ans. A's, $75; B's, $63; C's, $54, 



J 
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CHAPTER IX. 



EXERCISES IN GENERALIZATION 



1. 


Answer given in the book. 


2. 


Twice 90, or 180. 


3. 


272. 


4. 


750. 


5. 


Answer given. 


6. 


Twice 25, or 50. 


7. 


124. 


8. 


728. 


9. 


Answer given. 


10. 


81 49 - 32. 


11. 


144 — 64 = 80. 


12. 


576 225 = 351. 


13. 


Answer given. 


14. 


53603687. 


15. 


28995456. 


16. 


17519526495. 


17. 


11999952, 


18, 


19, 20, 21. Answers given. 


22. 


A, $'2125; B, $1404. 


583. 


The horse, $156; the chaise, $231. 


24 


Mother, $5310; son, $3824. 


25. 


A's farm, 87 acres ; B's, 75 acren. 
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26. According to the terms of the question, 16 dol- 

lars must be half the difference of the two 
sums ; the whole difference is, therefore, 32 
dollars. 

Ans. a, $49; B, $81. 

27. One, 95 gallons; the other, 108 gallons 

28. Answer given. 

29. 435 gallons. 

30. 325 pounds. 

31. 102 barrels. 

32. 37 gallons. 

33. 34. Answers given. 

35. Son, 17 years; father, 68 years. 

36. One, $324; the other, $2268. 

37. A's estate, $7293 ; B's estate, $29172. 
«38, 39, 40. Answers given. 

41. The shares are $2184, $2912 and $3640. 

42. A, $1580; B, $2212. 

43. A's loss, $519; B's, $865; C's, $1211. 
41. A's share, $81 ; B's, $189; C's, $243. 
45. Answer given. 

A(^. A, $800; B, $400; C, $960. 

47. A, $24; B, $16; C, $42. 

48. A, $1200; B, $900. 

49. Answer given. 

50. 37^ pounds at lOfZ. ; 74f pounds at Id. 

51. 12 gallons at a dollar; 24 gallons at 3s. 

52. Answer given. 

53. B travels 30 hours ; A, 40 hours. They travel 

120 miles. 

54. B travels 9 hours; A, 15 hours. They travel 

45 miles. 

55. Answer given. 
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56. 


The parts are 8^ feet, and llf feet. 


57. 


The parts are 16 inches, and 20 inches. 


. ■ 58. 


Answer given. 


59. 


The greater part, 60 ; the less, 40. 


60. 


The parts must be in the ratio of 1 to 3. 




Ans. The less part, 25 ; the greater part, 75. 


61. 


Answer given. 


69. 


30. 


63. 


115. 


64. 


4325 dollars. 


65. 


Answer given. 


66. 


A man's wages, 6s, ; a boy's, 3*. 


67, 


68. Answers given. 


69. 


T ^1 • .a 392 392 


m this question, ^ _^ ,; - 1 ^ ^2 x .06)^ ^' 1.12" 




Ans. 350 dollars. 


70., 


7160 dollars. 


71. 


Subtract the present worth from the whole 




amount. Ans. Ill dollars. 




Remark, According to the usage of merchants, 




6 per cent, of the whole sum, or $117,669 




would be allowed as discount. 


72. 


575 dollars. 


73. 


580 dollars. 


74. 


Answer given. 


75. 


6 per cent. 


76. 


5 per cent. 


77. 


Answer given. 


78. 


840 dollars. 


79. 


1200 dollars. 


80. 


* Answer given. 


81. 


3 years. 


82. 


5 years. 
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ctoumoH. 



[OBiP. X. 



CHAPTER X 



EVOLUTION. 



1. 
2. 
3. 
4. 
5. 






V ^ + y- 



V a' — 6 + 14. 



SECTION I. 

6. 

7. 
8. 

9. 
10. 









(^3 — <« + 12)*. 



SECTION Hi 



1, 2, 3, 4, 5, 6, 7. 
Answers given 
in the book. 

8. 8a^b. ^ 

9. 3 a i^ aj3/ 

10. Sa^xf. 

11. 2a?y«. 

12. 4 flS a? y4. 

13. aa^ j^ 5. 

14. oi^f^y/n. 

15. 6 o J3 a^, 

16. 2 0^6* 



17. 


a ajs 3 V 9 ** 


18. 


5 02^5. 


19. 


4 v^y*- 


20. 




21, 


3a* 


22. 


Sa 


23. 

• 


aar* 
4Ac»' 


24. 


4a«5 



SECT 


. III. IV.] 


25. 

26. 
27. 


2c* .tr 

± 5 a 62, 


28. 


5 a 62. 


29. 


zbaj^V'^y' 


30. 


— 3a?2. 


31. 


db 4 a2 6 c3. 


32. 


db 8aa?. 



EVOLUTION. 



33. 

34. 
35. 
36. 
37. 

38. 
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39. 



— 5 m2 n. 

dt 4 X 5?^, 

— a^z^j^ 18 y4. 

c*V18x' 



SECTION III. 



1, 2, 3. Answers giv- 
en in the book. 

4. 2 a? + 3 y. 

5. flS _^ 2 a 3? + a?2. 

6. x2 — . 2 x + 1. 

7. 2a:3+3a:2— .X 

8. X — ^ a + 1. 

9. Cr3 0:2 + j;. 

10. a^ + 2 y — 2. 

11. 3a26 — 5 + 2a263. 



12. 
13. 
14. 

15. 
16. 

17. 

18. 



2 + o2 6 — 3 y«. 
2 a — 6 + 3 c. 
a<5 + 2 a:2 -f 3 a: 

+ 4. 
2 a3 — a + 3. 

a-\'b 

3a— 2c 
5a— 9 
6 + 2jc' 



SECTION IV. 



1, 2. Answers given 

in the book. 
3. 385. 

6* 



4. 1234. 

5. 2345. 

6. 5306. 
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7. 


3041. 


13. 


5i. 


• 

• 


8. 


Answer given. 


14. 


5263. 


. 


9. 


f 


15. 


f- 




10. 


Answer given. 


16. 


.3«. 




11. 


n. 


17. 


a- 




12. 


21. 


18. 


60309. 





SECTION V. 



1. 
2. 
3. 
4. 
5. 

6, 

8. 



9. 
10. 
U. 
12. 

13. 

14. 

15. 
16. 



Answer given in the book. 
S.236&C. 

1.414 4stc. 
28.687 die. 

22.956 «fcc. 

7. Answers given. 

Remark. The 8, 9, 10, 11, and 16, tjuestions 
admit of a great variety of answers, depend- 
ing upon the numbers by which the given 
fractions are maltiplied. - 

2A- • 

J. 

Answer given. 

1 +T — T+7^— T^«^c- 



a? — r- 



8 
8x8 



16 



2X 8x3 iQjfi 

•^ 2a« Scfi^ 16rf<> 



128 
<&C. 



&C« 



17. 87.412 &c. 
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CHAPTER XI. 



EQUATIONS OF THE SECOND DEGREJE. 



SECTiaN I. 

1, 2, 3, 4, 5, 6. Answers given in the book* 

1. 12 oranges, at 3 cents. 

8.. Let d = the number of barrels. 

Then -— = the price of a barrel; 

and — := the value of the whole quantity. 

Therefore, by the conditions of the question, 

-=— +45. 

Ans. 10 barrels, at ^8. 
9. Let X = one side of the square field. 

Then o;^ = its contents. 
To find the area or superficial contents of any. 
surface, as of a field or a floor, we multiply 
its length by its breadth. Therefore, 81 X 
. 64, or 5184, 3= the contents of the field ex- 
changed. And, by the conditions of the 
question, 

^=^5184. 

An«. 72 rods* 

10. Length, 36 rods ; breadth, 24 rods. 

11. Let 07 = the width of the street 
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12. 
13. 
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Then 


— — the length. 




And^. = 


16, by the question. 






Ans. Length 


y 48 rods 


• 


Width, 


3 rods. T 


Answer given. 




1 


Let X — the son's part, 




and y — 


the daughter's part. 




Then x -\- y 


— 14 ; and x — 14 — 


y- 



Also r~- = V, 
16 y ^ 

or 9 1)2 -- 15 y9. 

By extracting the square root of each member 
of this equation, we have 
3 0? = 4 y, 

and X = -^. 

Therefore, y- = 14 — y, by comparing the val- 
ues of 0?. 

Ans. Son, $8; 

Daughter, $6. 

14. Let X and y denote the sides of the rooms. 

Then^-^ = y2 >^ ^ 

25 -^ \\yy the question. 

and a? = y + 10, ^ 

Ans. Larger room, 25 feet square ; 
Smaller room, 15 feet. 

15. Answer given. 

16. Remark. A line of soldiers standing abreast, 

or side by side, is called a rank; and 9, file 
is a row of soldiers standing one behind 
another, from front to rear. 
Let X = the men in a rank. 
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, Then a? -f- 9 = the men in file ; 
and 0^ 4" 9 07 =1 the whole number of men. 
When the army was formed in 9 lines, each rank 
was increased by 900 men ; therefciie, (x ^ 
900) X 9, or 9 a? + 8100, k the whfBlk numr 
ber of men also. 

Then aj« + 9a;=:9a? + 8100. 

Ans. 8910 men. 

17. The greater, 18 yards ; the less, 14 yards. 

18. 11 years. 

19. 7. 

20. Length, 30 rods ; breadth, 25 rods. - 

21. Let X = the length of lbe(€(nH'y. 

Then— = its breadth. 
Thereifore, by the conditions of the question; 

^ 216' ,108 

Ans. 18 feet long; 6 feed wide. 

22. 2 and 6. 

23. 25 feet long ; 16 feet Wide. 

24. Let X == the number of men. 

bx 

Then -j- = the number of women^ and a? + 

bx 9x 

— , or -T- = the persons relieved. There- 

fore, -J- = the shiilings given to each man, 

and — = what all the men received. 

Again, -^ — a?, or — =• excess of women above 

the men. Therefore, ;^ =the shillings given 

to each woman, and -rr- = what all the womoo 
received. 
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Then -j- z=: -— + 18, by the question^ 

Ans. 12 men ; 15 women. 
S5. 6 and 8 years. 
26. Length, 8 rods ; width, 3 rods. 



SECTION II. 

If 2, 3, 4. Answers given in the book. 

5. 7. 

6. 8. - 

7| 8. Answers given. 

9. 7 and 15. 

10. 24 and 6. 

II9 12, 13, 14. Answers given. 

15. 6. 

16. 8. 

17. 14 and 5. 

18. Length, 25 feet ; width, 16 feet. 



SECTION III. 

1. Man's age, 24 years; woman's, 18 years. 

IS. Son's age, 19 years; daughter's, 14 years. 

3. Width, 24 feet ; length, 32 feet. 

4. 11 and 17. 

5. $16; $12. 

6. Let X = the length of the garden. / 
Then, as the whole wall is 128 yards long, the ^ 

wall on one side and one end must be -^^ or 
64 yards. Consequently, 
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64 — X z=z the width of the garden, 

and 64 a? — aj8 =: its area. 

Therefore, 64 a? — a* = 1008. 

Ans. Length, 36 yards ; 
Width, 28 yards. 

7. Let X = the number of sheep. 

Then — = the price of one sheep. 

If he had bought 4 sheep more for the same 
money, the number would have been a; -|- 4, 

and the price of each, -tt« 

80 80 

Therefwe, —j^ + 1 = — , by the question. 

Ans. 16 sheep. 

8. 6 and 8. 

9. Watch, ^160; chain, $40. 

10. Let X =z the number of silver coins. 

Then 24 — x = the number of copper coins. 
Now, since each silver coin is, by the question, 
worth 24 — X pence, the value of all the 
silver coins is 24 a; — a^ pence. Also, as 
each copper coin is worth x pence, all the 
copper coins are worth 24 a? — a^ pence. Of 
course, the value of all the coins, both silver 
and copper, is 48 a? — 2 a^ pence. 
Therefore, 48 a? — 2a?2 = 216 ; that is, 18 X 12. 
By changing all the signs in this equation, and 
dividing the several terms by 2, we obtain 
a^ — 2i X = — 108. 
By completing the square, 
aja — 24 a? + 144 = — 108 + 154, or 36, 
X — 12 -- =p 6, by evolution, 
and a; = =F 6 + 12, that is, 18, or 6. 
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If tlie root of 36 be a positive quantity, there 
are 18 silver corns, and 6 cq[>per coins. But 
if the root of 36 be a negntine quantity, there 
are 6 silver coins, and 18 copper coins. 
Either of these answers will meet the condi- 
tions of the questicui. if the silver coins be 
more valuable than those of copper, they 
must be less in number. 

Ans. 6 silver coins ; 
18 copper coins. 

11. 15 oxen. 

12. Let X = the miles B travels per hour. 

Then a? -f- 3 = the miles A travels. 

150 

Again, — = the hours B travels, 

and — TT = the hours A travels. 

Jfow, as A gains 8 hours and 20 rninutes of B, 
that is, 8^ hours, we have the equation, 

Akb. B, 6 miles ; 
A, 9 miles. 

13. The numbers are 16 and 9. 
14U A's, 32 years ; B's, 20 years. 

15. The nmnbers are 21 and 9. 

16. Let a: = A's age. 

Then ^ = B's age. 

If A were 3 years younger, his age would be 
X — 3 ; and if B were 2 years older, his age 

would be ^ + 2. By the conditions of the 

question, if we multiply « — 3 by -^ +54, 
we have 
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114jr-h2a«—360 _ ^^^ 

X 

Ans. A's age, 15 years; B's, 8 years 

17. 40 sheep. 

18. Let X = the number relieved by B. 

Then a? + 40 = the persons relieved by A. 

Again, -^ = the sum given by B to each, 

I AAA 

and = the sum given by A to each* 

mi r '200 1200 , - 

Therefore, — = —ni + 5- 

' X j:+40 * 

Ans. a relieved 120 persons , 
B, 80 persons. 
19 Let X = the yards in the finer piece. 

Then a? + 2 = the yards in the coarser piece. 
The finer piece cost £18, or 360 shillings; and 
the coarser, £16, or 320 shillings. There- 

360 

fore, the fine cost — shillings a yard ; and 
the coarse cost •— r shillings. 

Then j-^ + 4 == — , by the question. 

Ans. 18 yards of the fine, at 20*. 
20 yards of the coarse, at 16*, 
20. See the solution of the 16th question. Chap. 
XL Sec. I. 

Ans. 75 men in rank ; 16 men in file. 
21; 36 rows of ^b trees each. 
22. Let X = the length of the room. Then, as the 
whole perimeter of the room is 48 feet, one 
side and one end must measure 24 feet ; and 
24 — a? = its width. If we subtract 24 — x 
from a?, we have 2 a? — 24, which is the dif- 
ference of its length and breadth. 
7 
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23. 



24. 
25. 
26. 
27. 



Therefore, 35 (2 cc — 24) = 24 x — a:^, 

Ans. 14 feet long ; 10 feet wide. 

Let X = the number of sheep bought. Then 
X — 8 = the number sold. Now, as the 
whole cost 190 dollars, or 1140 shillings, 

-^ = the price paid for a sheep, and -— 



1140 



+ 8 = the price to be received. But 
= the price to be received also. 

rru c 1140 , Q 1140 

Therefore, -- — h 8 = — -. 

Ans. 38 sheep, at $5 each^ 

£40. 

30 dollars. 

75 calves, at 16 shillings each. 

Let X = the width of the border. 

Then the area of the four portions of the bor- 
der, marked 18, 12, 18, 12, in the annexed 
diagram, will be 18 a? + 12 a? + 18 a? + 12 a: 
or 60 x; and the area of the four little square 
at the corners, will bea^ + aJ^ + ic^ + a^ 
or 4 a^. 



X 


18 


X 


M 


18X12 = «16, 
area of grass-plot. 




X 


18 


X 
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Therefore, the whole area of the border is 4 o^ 
+ 60 a?; and, by the conditions of the ques- 
tion, 

4x^ +60x = 216, 
or «® + 15 a? = 54, by dividing by 4, 

Ans. 3 yards. 

28. Let 0? = the width of the walk. Then 6 a? — 

2 = one side of the court, and 24 a? — 8 = 
its whole periphery. Also 24 a^ — 8 a? + 
4 a^, or 28 a?3 — 8 a?, is the area of the walk. 
Therefore, by the terms of the question, 
28a:2— 8a? = 24a: — 8 + 164, 
OT28a^ — 32x= 156, 
and a? = 3, the width of the walk. 
Hertce, 6 a? — 2 = 18 — 2, or 16 yards, the 
iBide of the square. 

Ans. 256 yards. 

29. The number is 6. 

30. 49. 

31. Boy's age, 17 years; girPs, 11 years. 

32. The smaller, 26 yards ; the larger, 38 yards. 

33. Let X =■ 'the number of rods. 

Then — = the days he was employed. 

Therefore, (a? — 2) X (^ + 6) = 105. 

Ans. 7 rods. 

34. Let X = the price of a calf. Then — = the 

number of calves sold for ^ 10 ; and 3, or 

7 "" = the sheep sold for $6. To find 
the price of one sheep, we must divide $6 
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by — J-; that is, jj^Ij; = the price of a 
sheep. 

Therefore, 7 a? + ;7r~T" = ^0. 

To obtain the answer, we must use the negative 
root of the known quantity ; as the other 
value of a; will not meet the conditions of the 
question. 

Ans. Calves, $2; sheep, $3. 

35. 16 years. 

36. 12 barrels. 

37. Length, 15 rods ; breadth, 10 rods. 

38. A, 14 dollars ; B, 5 dollars. 

39. A's age, 19 years ; B's, 9 years ; C's, 5 years. 

40. Let X = the price of a bushel of wheat, 

and y = the price of a bushel of rye. 
Then 80 a? + 100 y = (65 X 20). 

Again, — = the bushels of wheat for £10, 

200 

and — + 60 = the bushels of rye for £20. 

400 

Also, — = the bushels of rye sold for £20. 

Therefore, ^ + 60 = ^. 

Ans. Wheat, lOs. a bushel ; 
Rye, 55. a bushel. 
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CHAPTER XII 



MISCELLANEOUS aUESTIONS. 



1. 6 dozen. 

2. 9 children ; 18 women ; 54 men. 

3. A's share, $2654; B's, $6635. 

4. The mother's share, $7416; son's, $4635; 

daughter's, $2781. 

5. The number is 24. 

6. For a sheep, $5; cow, $30; ox, $45; horse, 

$135. 

7. 174 dollars. 

8. 18 dollars ; 28 dollars. 

9. A, 27 acres ; B, 72 acres ; C, 99 acres. 

10. 47 gallons. 

11. 72. 

12. 135 dollars. 

13. Academical department, 288; Law, 16; Di- 

vinity, 32 ; Medicine, 48. 

14. 8 jugs. 

15. A, $270; B, $360; C, $540. 

16. A, $144; B, $240; C, $210. 

17. 275 dollars. 

18. The number is 27. 

19. The parts are 8, 27 and 84 

7* 
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20. Observe that, to take away the cipher from the 

right of the last number, is the same thing 
as to divide it by 10. 

Ans. 24 dollars per month. 

21. 12 travellers ; 55 dollars. 

22. Let X = the greater number, and y = the less. 
Then a? + y = the sum of the numbers, 

and a? — y = their difference. 
Therefore, ac® + a? y =z 144, by the question, 

\ 144 — a* 

andy= —^^. 

Also, X y — y2 = 14, by the question. 
By substituting the value of y and y^ in this 
equation, we have 

,.- „ 20736 — 288 a* 4- jc4 _. 

144 — or -— -^ = 14. 

If we now complete the square, and extract the 
root, we obtain 

2a^ — 209 = =P 47. 
We regard ^ 47 as a negative quantity. 

Ans. 9 and 7. 

23. 12 days. 

24. Length, 10 rods ; width, 8 rods. 

25. A, 6 miles ; B, 5 miles. 

26. Let X = the number of birds killed by the 

second shot. 
Then 2 aj® = the whole number of birds, and 

16 JE* 

— - = the number killed by the first shot. 

16 jc* 

Therefore, 2 a? = a? + --j- + 2, by the ques- 
tion. Ans. 72 birds. 

27. 36 rods. 

28. A, 645 acres ; B, 839 acres ; C, 1174 acres. 

29. The numbers are 6 and 4. 
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30. 576 men ; 289 men. 

31. 6 miles an hour. 

32. Let X = the miles A travelled daily. Then 

— z= the days they travelled ; which, by the 

question, is also equal to the miles which A 
travelled daily more than B. Consequently) 

X ^ = the miles B travelled daily. 

(216\ 215 
X —J X ^ = the miles B travelled. 

Therefore, ^''^-"^ + 216 = 396. 

Ans. a, 36 miles ; B, 30 miles. 

33. A's share, $701,92; B's share, $1228,36. 

34. Let X and y denote the digits. 

Then 10 a? + y = the number of acres. 

Also, a; + y + 7=3a?, 

and 10 0? + y — 18 = 10 y + a:. 

Ans. 53 acres. 

35. This question produces a pure equation of the 

third degree : of course, the cube root of x 
and of the known quantity must be found. 

Ans. 12 gentlemen. 

36. A, $12; B, $16; C, $35; D, $18. 

37. The number is 93. 

38. The first horse, $90 ; the second horse, $60. 

39. The numbers are 24, 48 and 60. 

40. £1 12^. ; 14 beggars. 

41. Suppose he paid away x guineas and y crowns. 

Then, by reducing the whole to shillings, we 

have 
21 0? -4- 5 y = 297, the amount paid away, 
and 5 07 -}- 21 y = 249, the amount left. 

Ans. 21 guineas ; SI crowns* 
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42. 18 half-guineas; 72 crowns. 

^3. He was idle 6 days. 

44. 75 in rank; 16 in file. 

45. The larger cock, 9 minutes; the other, 12- 

46. 33 gallons at 13^. 6d,; 71 gallons at 9s. 6d. 

47. 6 yards, at ^8 per yard. 

48. Let X = the length of B's garden, and y = ita 

width. Then a; y = its area. Also, — = 

the length of A's garden, and — - = its area. 

Since -r- is, by the question, equal to f of B's 
garden, we have 

X y =i — ^. Ans. 22f yards. 

49. Let X = the number of eagles, and y = the 

3 X 

number of dollars. Then 2 a? +. ~ + y = 

the number of coins, and 10 ^ + "y + "y" 
4- y = their value in dollars ; one fifth of 
which is 2 x +-r + "^ + 4« Therefore, 

Z o o 

^ iSa:, ^ X . 3x y 

2^ + T+y=^^+¥ + T + 7- 

Also, a? + y = a?+~ + | + 2. 

Having found the number of coins of each sort, 
reduce them all to dollars. 

Ans. 240 dollars. 

50. 48 bushels of barley ; 72 bushels of oats. 

51. 18 men ; 12 women. 

52. Let X = the number of hours required. 

Then a? + 10 = the hours the criminal travels. 
Also, let y = the miles the criminal travels in 
an hour. 
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Then y -{- 3 = the miles the pursuers traveU 
Therefore, a?y+ 10 y = a?y + 3 a;. 

Again, at the moment the express met the crim- 
inal, the pursuers had travelled 5f hours, 

78 V 

and the criminal 15f hours, or -^ miles ; and 

the pursuers will arrive at the place where 
the criminal was met, in 2§ hours after they 
meet the express, that is, in lOf hours from 
the commencement of the pursuit; and in 

lOf hours they will travel —^ — miles. 

Therefore, '-^-^ = 5^^^. 

Ans. 20 hours. 

53. 28.284 + rods. 

54. Length, 50 rods ; width, 32 rods. 

55. The dimensions of the field must first be found. 

If 0? = the length of the field, - - = its width, 

— = its contents in rods, and j^, or ^ = 

the number of acres it contained. 
Then, as the man paid as many dollars per acre 
as there were rods in the length of the field, 

he gave for the whole — dollars. 

Again, the number of rods round the field was 

10 X 

2x + —, which, multiplied by 13, becomes 
26 a? +-5-. 

Therefore, 26 a; + -j^ = — . 

Divide all the terms of this equation by a?, and 
you obtain a pure equation of the second de- 
gree ; which gives 104 rods for the length of 
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the field, and 65 rods for its width. 

Ans. ^4394. 

56. Tlus question produces a pure equation of the 

third degree. 

Aks. 5 children. 

57. 14 hours. 

58. Let X = the number of members. Then, if 

they pay 80 cents each, the sum raised will 
be 80 X cents, which is 18 dollars more than 
they want. Therefore, the price of the pump 
is 80 vc — 1800 cents. 

But, by the other conditions of the question, 
the price of the pump is 50 a? + 1200 cents. 

Therefore, 80 a? — 1800 = 50 a? + 1200, 

Ans« $62. 

59. 30 dozen. 

60. 1975 trees. 

61. The first, 49; the second, 63; the third, 72 

gallons. 

62. The first, 28; the second, 9; the third, 15 gal- 

lons. 

63. A, 24 miles ; B, 32 miles. 

64. Let x = the less side, 

and y = the difference of the sides. 
Then x -{- y =. the greater side. 

Therefore, ^^-^ =; 24, ) ^y tj,© conditions of 

J ^y _. g ^ the question. 

*+y ^ 

Ans. Length, 24 rods ; 

Breadth, 12 rods. 

65. Let X = the length of the room. 

Then ^ = its width. 



V 
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25 x* 

X* rr- = 891, by the question. 

Ans. Length, 54 feet ; 
Width, 45 feet. 

66. Let X = the circumference of the fore wheel, 
and y = the circumference of the hind wheel. 

inen ^- — ^ t" "? 7 by the conditions of the 

also -^ = ^ + 4, S question. 
Of -4-1 y4"* -^ 

Ans. Fore wheel, 4 yards ; 

Hind wheel, 5 yards. 

67. 36 men; 16 women. In all, 52 passengers. 
68 Let X = the value of A's venture. 

Then -^ = A's gain per cent. 

Also, — = B's venture. 

Again, -j^, or — = B s gam per cent. 

^, ^ lUx 1100 

Therefore, -^ = -^. 

* Ans. A's venture, $9^; 
B's venture, $120. 
69. Let X = one of the fractions, 

and y = the other. 

A. Then x y = i, ^ by the conditions of 

B. and a^ + y^ = ii,y the question. 

c. 2 a? y = I, by multiplying a by 2. 
D. a:^ + 2 a? y + y2 = SI; by adding c to b, 

E. and a? + y = t, by evolution. 
F. Again, a^ — 2xy + y^ = ^, by subtract- 
ing c from B, 
G. and x — y = |, by evolution. 
2 X = t, by adding o to e, 
and X == %. 
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Also, 2 y = f , by subtracting o from e, 

and y = h 

Ans. f and ^. 

70. 14 persons; 5^. each. 

71. Let X = the length of the lot, 

and y = the width. 

Then 2 a? + 2 y = the perimeter, 

20 a? + 20 y = the cost of the land, 

and 07 y = the area in feet. 

Also /^ X y =. the side of a square lot of the same 

area, 

4 \/ a? y = its perimeter, 

and 40 \/ a; y = its price at ^10 per foot. 

Therefore, 20 a? + 20 y = 40 V ^ y + 33^5 

that IS, — ^^^ =1 ^ xy, 

or f = v^ y, 

and p^±ivr-)« = . y. 

Again, — ~-^ == side of a square of the same 
perimeter, 

und -~-^ — ^ = its area. 

lo 

In 12^ square rods there are -s^j^ square feet. 

Therefore, ^'' + ",7+^^ = ^ y + ^. 

Ans. Width, 9 rods ; 
Length, 16 rods. 



END. 
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